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1-3. The Roughness and Machining Process of A Shaft 



It is recommendable to select the roughness of a shaft, which is to 
come into contact with the seal lip of an oil seal, within the 
following range irrespective of the type of machining process. 





Seal For 
Rotating Motion 


Seal For 

Reciprocating Motion 


Maximum 
Roughness (Rmax) 


0.8S to 3.2S 


0.4S to 1.6S 


Center Line Average 
Roughness (Ra) 


0.2a to 0.8a r 

* 


0.1a to 0.4a 



Although there are some differences depending upon the speed 
and amount of oil, leakage and abrasion become more likely as the 
roughness of a shaft becomes too large. Conversely, if the 
roughness of a shaft is too small, an oil film is hardly formed so 
that the tip of the seal lip is locally heated and therefore 
hardened and stuck so that leakage also become more likely. 

Furthermore, in the case of an oil seal for a rotary mechanism, 
the sealing performance is affected not only by the degree of 
roughness, but also depending upon what machining marks occur 
in the surface condition. 

Even if the roughness falls within the range of 0.8S to 3.2S, it 
causes leakage when the surface condition is not good. 

NOK proposes a machining process for providing an appropriate 
surface condition of a shaft by the use of a grinder finishing 
process (plunge grinding) in which is not infed the surface to be in 
contact with the seal lip of an oil seal. 
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